The RNA-binding protein Rbfox2: an essential regulator of EMT-driven alternative splicing and a mediator of cellular invasion.
The epithelial-mesenchymal transition (EMT), a prerequisite for cancer progression and metastasis formation, is regulated not only at the transcriptional but also at the post-transcriptional level, including at the level of alternative pre-mRNA splicing. Several recent studies have highlighted the involvement of splicing factors, including epithelial splicing regulatory proteins (Esrps) and RNA-binding Fox protein 2 (Rbfox2), in this process. Esrps regulate epithelial-specific splicing, and their expression is downregulated during EMT. By contrast, the role of Rbfox2 is controversial because Rbfox2 regulates epithelial as well as mesenchymal splicing events. Here, we have used several established cell culture models to investigate the functions of Rbfox2 during EMT. We demonstrate that induction of an EMT upregulates the expression of Rbfox2, which correlates with an increase in Rbfox2-regulated splicing events in the cortactin (Cttn), Pard3 and dynamin 2 (Dnm2) transcripts. At the same time, however, the epithelial-specific ability to splice the Enah, Slk and Tsc2 transcripts is either reduced or lost completely by Rbfox2, which might be due, in part, to downregulation of the expression of the Esrps cooperative factors. Depletion of Rbfox2 during EMT did not prevent the activation of transforming growth factor-β signaling, the upregulation of mesenchymal markers or changes in cell morphology toward a mesenchymal phenotype. In addition, this depletion did not influence cell migration. However, depletion of Rbfox2 in cells that have completed an EMT significantly reduced their invasive potential. Taken together, our results suggest that during an EMT, Rbfox2-regulated splicing shifts from epithelial-to mesenchymal-specific events, leading to a higher degree of tissue invasiveness.